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teWLk-rmm 1 leis^^Mtvi-^. 

[«*Jg3] RtMJMSfcLT, <;110>;*l4lSr»i:UT10 

±io* lUrtc7)^7-fe-/hry^';u$-t-o(ioo)B<!0^ 
tt^£(lll)ffij!«§ix*:£SSrfflv\ HdlDJBfc: 

3 If *JS 1 KKOftlSa* y'i-/K 
SP>J«8JSfc*tLT45±10" atWffiZftoy-V ZJ*X' 

[ff*iI5] iffifc3iaqf*i/— iffc, HiBJ^miftv 

tit&mm-k ifim-j* •? r-ismzmmztuzftim 
*iTv^*ci:*»att*iii«a5is»«»efia*s;a 

n. tt<i±. mzti-c^hzkmmk-tmm 



IW6IHBia»fc"C»jaSft>!:«3iaMl:. »->T*fc 

m^lz%®i-Z^®®kXfc&Ztitz%%gm.ktr~ 

mtzti. n-~* 1 7 r-ismzmmztix ^zzkzn 

[ff*Jgl 1 1 LT, Si, A^fciGaAs. ttlKiln 

fci4ii5R5i9 4fcttii«3«i oe«o*eatya- 

[ItSSKl 2] IBiSBBfc, We*?*. SE&IIlS&fctf 
[ff*iSl3] 2fficOl/yXi3j:rX2«(7)3fc7r-f^*- 

ir-^zm^bMf^ k im^Lktmim i 

[91*1114] lficoiUJaffFkHH^yXfiiVl 
BLb-t&n&R 1 4£{2ff*«5 4fcliil)*89 4fc|± 

»*jsi oiamoafefsM^vA-^. 
xfcvyj&tmvtzz k imnktm^m 1 4iea 

[»*« 1 6 ] 0*f«^ C««JJ«iRtfWfci k 2r# 

mb+in&* 1 4 *7tjiif*Ji 1 5Btt<o3tea*5; 

£ fc ^#St t-rSIS*« 1 4 47tl±IS*iH 1 5te«^)5fe 

[§f*3Sl 9] mmmMZmnLtzZk£'8Wik?& 
[§1*112 0] uyx. tiMimift&T; ^v^iffl3fet' 



(3) 
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yx&x-%±ztiKz k mwib-tmim i 3 a 

[ff£JH2 3 ] b 1 2«WI»I/— If b , i««Sr 
< i: t, 2fflOS*S^fc* { H-^'-y^-i''rt(=l^l$ 
it. ^&<fcM®^yXfc^&<fct4flIc9ft77 
>f a-#a v r- iSI,zm?>.$bZtifcZ b mWLb -fh 

n&x i tMtma*5 tMm&H9 & mmson i 

Otef&tfDjflSj*^'.*-^. 

im&2 4 ] ^< 1 1 2«<0**«cU— if fc^=5r< 
k t> 2<lcOS3fe^k^H-^-.y^--v*rt(2S^$^. 
lffl^HJSf^fc \mn\sVXb lfla%7r4A-ftt 

^•y^-yta^^$^^ b zmibtmxmi 
tfzimim 5 1 nimm9 atom i oie^ 

[ff*«2 5] HWISTkLT. «3tl5*tt*#f*fll 

®b-tm$$%2 3 ifciiM$g2 Atmnm&^j 

[M*JH2 7] m*HWkfll*«e»ttt»o«*t-A 

I. H#R2 4l2®03flro* ; ti''.x-;k 
[«;£JB2 8 ] ffl7M«£iI;DnUci fc mWLb-th 

rvz^zmttzbmmbi-hm&m 3iw±m 

1 4 *fcliM$gl 5 Sfc(iM&R2 3 Sfcteff* 

ii 2 4 iaeo3tgj*^ -/k 

[0001] 

mizm^&ymfris— f <ld> b%m=F <pd> 

[0002] 

T-?{sjI*-y h7-^*MRW(C«r-9TV^*. Biff* 

a*)*? h7-^c{±. saHsstsw s^'-y^^-y 

*7h7-?4«, JE^vhV-^tli. ATM-LAN&i: 
fciStf^X^T'TA-- (GOF) £$o*!lOOMbpsklt 



[0003] gtl£ % ATM-UW(Clil.3juiHto5B|£^ if 

-Y (m»*?*mw\s~ t'ZXmbltztfvzftyT 

mt. Z.ixhcOLbtmmb^XiS&^Ja.-)^ 

[00 04] ^■5X7K7rWA*-(S3TgA 5 10 -lOO^m 

[00 0 5]-*. 77^f7^7T^ A'- (POF) 
tt, fSia^^'^^^r-fA'-^ik^T^SV^Clfc 
*^#SgSf^rai(c«±ffii.^:V^. 100 mSSST'SSg 

- lnmSg4T-±< LTtWtl 

=5rv^. COJt»fiai^i5*i6«lESfc:"C#6ft«T**0. 

[000 6] 7-5Xf-<y^Jfe7r^A'-(C(i: % 01 \\z 

m-fi&m^tiLm&&<?)mfrt> ] nz> i a 650 nm 

fl&SMift&Ji, fcJ:-?-120 dB/kmfc500 dBAmgg-CS. 
"5 , GaAlAs^t, t< ttlnGaAlP^LED^^*^— ftf 

[ 0 0 0 7 ] WmVv^ -v t 4 ^-fcJBVvfc 
JlfifiSS^yjt-^Wi, H12fc*^-J:3K:. IS: 

4 1 3WM!itc»i8»jh snfc t o*«a»a* *r 

^^;U5k. T77sf-v^*7r^A'-6*iffl^ji4ix 
tea*-? 51 b «rJ4ftatf»TfJfflW-*»JDifc*->-C*i 
0. H^AU 5 mm, d*<30 mm, ma«07C^? 
X'h-yfz. 
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[0008] 

[ooo9] *ffl<tr*fc*>fc«, r^g* 

*F*-fWW*£i:2Wa4U*. 01 3£ 

»*u-r«i 3 iWR 1 4±t»fltsnfcs*« 

71 5fc^LTSlt#rtfcAlt3*i*. fOfcfe, 
*U— f 9 1 5 * R- J PflB±fcS9W* Z. t 

[ 0 0 1 0 ] ¥W*l/-^*WBlS**fc«>«>B 

««-«E ( i - v) a»ni»*5N»icu-ir^«tt« 

[00 11] 

ftv— ffclx-9^£9 0* RWStfSEW^Ri:^ 

fcH-^v ^-^fcUSS U H> , c >y $r-i>fcyt7 
r 4 A*-fc i>>Xiffi!8£ixxm uyx&b 
httWtftS. i*iCJ:*J. Wfcl'— 

it»fStf4£ 

7 r -f ^-imm^tit^yx^tm tx 

[00 12] 

T . 0E£#£l£ WfeBffltS . 
[0013] (HJSO^S 1 ) » 1 comMVBMZM 1 

[oo 14] a ui, *mft\/— f%immmco7yx 

ffiSt^a-zK^R^BrC**. 01 (a) 

fcjjcfWSH. 01(b) J±*O»rffi0T'S>&. 
[ 0 0 1 5 ] 01 CjftT*fiSa*5>*-/W*>»»tt. & 

mmrvx* ^^t-ia- 1 6 t^mwrrvx^-/ 



tit. ^nstS3^at* { -e^m-^§^ 

[0016] £OfflftM%%Klfc LT. *»*U-ir 

1 8 fc¥gfrU-lF £ IS** & v- 'J 3 y < S i ) ««co 
£&2 5 fcmh^fi3*uHBIMI!B2 6 fcj&MWfc 
S*U SftSISfc LT, 5BISRT24 fc3BK*?aW»£ 
SftfcS i »K2 7±fcJ»*$*ifc I -V38ft0»2 8 
fc&JBS^[II8&2 9 ktf-ftitZii. ZtiZtwmgi 

m\'VX2 1 t^mm^yX2 3aw)*r97)\> 

3 1 fc*Mfctt£ilfcpyX$Tv-«-y^-x3 Otfltik 

sfis*ftffl7 , 7Xf- -y ? 367 t 4 a- 1 6 k gmmr? 
xj-79%7T4rt-\im*7?7>v3it,zmm£ 

[0017] JJcfc. i«»fc6Kai*ya-il^>IMP«rBfiH 

-ri,. ifsnftix— f 1 8*»4aats*ifeiss i J s 3i*^- 

1f3tl 9ii. U ^D5 7-2 0t'9 0JSSW§n^fl 
fflSffl|U>X2 1 tjffiStraHiffl7'5^v^3l£7T 
^fA'-i 6fcKSS<t*. -2u WWliT?***?* 

7 r -f A- 1 7 £»o tlo T * £gfi¥£ftl'~»f * 

2 2{i, SftfflfflJl^yX2 3-C-m3t$nT«3^-1 1 2 

[0018] ajaatctt, **#u-ir 1 s^fgsrt 

[ 0 0 1 9 ] *fc, WWSlTtt. 3MWr9X^-y ^ 

*7 t 4 A- 1 7 t>tlX $ fc3te#4«S3l9lff 2 

S&2 8fc^JgS»[i]S52 9^g-C. *^*-;W»femjE 
[0020] InGaAlP ^cOjg*650nm£7)^#V— if * 

&<-tl fcft t«3tBW«PIWCx -y f- 

V^CiOvm^^LTVS. 2 GbpsCONRZft^-Sr^ 
T@0.5mmOGI -7 , 5^f-y^3t7r'f a'-St^-jTIO 
0 mg^L^fc^wr-f^^-^i, 03^-tidt 

[0021 ]4iS. B»BB2 6fcSiS«M>fc*2 5 
«±fc. I -V^E|S&2 8fc^J^gtIlK2 9SrS i 
»«2 7±l-jf©LTi>±V^„ 

[0022] Cico^jgtrj: 0 . ^SftU-lf 1 8 
2 4 k SrPl— sFBt'A--/ ^- v'-f « i k tfTfcfi* 

[00 23] ta. z<nffimmi2X'*L-rzT7X+ 

tz V VX&X'J ivir- : JZ%± UfcflBB t L T ^* 
ft, ff*#8 nun, HA { 10 mm, JSfr##8 mCO/J^ftS: 
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[0024] v-f^n57-2o{i, ^m25tbxm 

V>T V>|><;110>;*|Sl$-|tti LT10±10* WW*y* 

hr^^*t-3aoo)ffi«si*Kt, avf-y/t 

T4 5* tSv^UlDfflfcKltffik LTfE&h/O*. 
»4TI8*mrtt*tfctt:, IHiaW5HHt(lll)If* 

z t ti 'omzw-mtx-z h . 
[0025] (mmmm2 ) &t. fas* 
r aflsasfifcaftassfiHttt txmm.u 
mzmz-tmimmzmi m^xmwtz . 
[0026] @4 (a) mm*. m&coBmicomx' 

UffiH LfcJ: 3 1. <;ll(»:*l*l*ttt LT(100)fflt*fLT 

2 5_ht. x»*^*fWJLTaBWHi:«r***2 5 
*Meffl3 2t*tl/C45" «H«*fe»0(lll)ffl*Wlft 

t X v A 9 xx S 7 - 2 0 t J: & * »j£ Lfc b <0 T' 

t o o 2 7 ] 04 ( b ) comma. nm3 3 litems 

32tMfC45±ir *>ffi#&f*OV>f?n7"l>XA3 

XA3 4aWMffltf|sfe*l4fc*>. 30tf»WR5e 

[ 0 0 2 8 ] 04 ( c ) Offi&ti. &^3 3_htS« 
j£*ilfcffl?S5fe i N«fcl'--f 3 5 ££ffiLfc<> 

ffltWLTS136ri<!IfcI^-1f3t3 6*«aJ»«*l*. 
[ 0 0 2 9 ] 04 ( d ) Offiffli. Sffi3 3J:tlSAlft 

jis^TiBJtetesNwiEW-if 3 7 im&vtzi><7}X'b 

h . £ fit J: 9 . ¥*flcl/— f 06* 3 3 ^fflAAT 

-&coxnx'm&fi,zm8X'$ h . 

[0030] 124 (e) comma. GaAs£K3 8J:t 

ffifcjfc^NKfcv— if 3 7 1 t weft 5 . c: 

V^fcH tfc«3 8<^Kt'B^^*U-if 3 7 1 k 
[003 1] Srfc. 04O (b) , (c), (d)<7)|£ 

#gB*0 i Tip tfcji^jicitsairjfcfisa*^ 
[0032] (mm<mB3 > ^3(onMwm«$-S5 

[ 0 0 3 3 ] 125 < a ) {£II*4T$«0, 05(b) 



[0034] dcofltiili. ^fWfcU — 1^1 8 b . ZtlZ 
^©-f SSi2«c7)&jS4 1 b . S i *&0&M4 1 
«8iifcv-f 5 7-2 0 kSKBIH 1 2 4 kffi»EJS& 
2 6fc I-VJB«0»28*Jj:VtBKHJ0»29i:*« 
-ttJBliKS ft£g?&ftga#A--y ^-^'3 0 rt tWM> 
*U Ettf«^4 2i:a»afflUyX4 38J:^U-fer^ 

? ;M 4 k a*HMfc $ tut i/ y xarpy < 7^-5^30 ** 
*r*?/M4fcia»s*ifct,<0r2b4. 

[0035] 8ct, C0Mtfi3St^a-/KO»«!«rBiBH 

•7**1 9(±. •?-< ?a$7-20T'90* RStSivtS 

1 SKOdl!4 1 Ol^ffitttLTgitfrfitJliffS 
it. E»f*F4 2bM%mis>X4 3 fcjISILTiB* 

ffifflT7Xf7^*7T'fA'-4 0tlK^il|.. - 

■3T*fc3MHMWM'-ir3l£2 2li, 5M«fi^U^X4 
3T*3KS*i. 8fetEBlf«^4 2'CEIflf*ti5e3iatT' 

2 4-?£fi3*i*. 

[0036] ¥*fcU~ f 1 8<0ffcb 0 tH40 

( c ) , ( d ) x'xktmmii'-wzmwiixm; 

4 ? n 5 7- 2 0 ^flBttf * . 

[0 0 3 7] ±fc % H5TJ1B1IEIR2 6, S3tS"?2 
4, %&®3&28&£V : mmm®®29 btfS iSff 
06aE4 1"CW*tf<tfcflBlrC*i* 1 . iit^S-SiS 
«<7>£S4 l«5±t8WHmLTtJ:v^ 

[0038] iiOffijttiSt, r 7 Xf--^*7r^ 
A-£i#t. I/yX«rlfflt"C*, S&tlbXSai: 
S*^«k Sr-*ftLTV^c0T\ JV&tfB mm. Md<8 

[ 0 0 3 9 ] 3r*s, C <omm. b %mS. £-ftikL 

■kgjiaaikMftajirtiv^. ^--/t-- 

S> 3 0 5:0 1 W^«t <0>mfct& ZbifiV^i. 
1 0 0 4 0 ] * *L\ £tH 1 T*Lfc*#l-e*l»«S/l 

t«»i-CfcJ:V\ i«*^tl4, &ftgfifcg#g 

C0 04 1] (Xft«»g!B4) «t. H5t«Lfc3a«t 
!f*l 9 kSfflmWitU— if*2 2 SH-O 

t, *va-;i^^TSflkSf|i03fc«#Sr^L^(t 
fLtf=5r^^v\ -ec7)^St(7)7tftc7)a^<OliitS-062r# 

[0042] 06 (a) tZ®fflft42kl'yX43tS 
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■f. 0«tt : F4 2t:JiiWftl^-ir3tlc*fL-ClSR«3 
-x-f y^3WttLT»40"e. 1 9 

«R»S*l.1*t0l(a6=P4 2 £®aLT iHSftffll^X 
4 3 t'^Sflfflr yXi- v 9 %y r -f 4 0 
tiZ. -36r. gfl^ftl'— W62 2ttlaWHS?4 2t 

[0043] J: 9 . aHl J l s »*U— f * 1 9 

kgfl¥«ftV— f 362 2 k fc0*f«HF4 2 fi: J: 9 , «■ 

[0044] CtommcWki?. V yX4 3 k EJUS? 4 
2k 'J -cr? 4 4 k mmX'--ft&&th Z k tfX' 

[ 0 0 4 5 ] H6 ( b ) i>Ofi. 06 ( a ) to® 
#1^4 2Oftb0fcll*tt31SfWAT*4LINb0 s -C# 

■ea*. fle&fro^Aktt, mmmttmzm 

90flBt*l*ItflBK*o^9A4 5 
-4 0fc*£3*l.*. »l***l^-ir«2 2li 

77*+v 7%7t a ^-afflxmmwxnpiMMz 

HHhWSWrSih.*. Etf§it£gft¥»ftV--fft2 2 

[0046] CieOffljtiCi 0 . If* 1 9 

k«S¥*KV-ir*2 2 k fcfiBt*a^7A4 5(Ci 
0, 0*f«?«»t<WI^J: 9 . J:9£<#i3tTr2>£k# 

[ 0 0 4 7 ] 06 ( c ) fcjjfrf fcflrtJ. *&K£» 
<yftr«SKLfc**IWfl!fE4 6 fcflBE* D/?A4 5 £ 
U >-X4 3 L7t 4> <7TCfc & . 

[0048] M3t»Si«4 6$-AtiSCi:lcJ:0. §HI 
•r*2 20>«*IfcfcFWKL'C. gft^* 
\s— f%2 2(0¥##Hf3fc*a7'5i».4 5T0DfSiil> 
<7)T± 9 W»I¥**l'-ir3te2 2 fcfBHWT* 

[0049] ISOEBffifTtt, ±l^l6l^HUff1-|. 

W, Wittth. H6 ( a ) -H6 ( c ) 

<7)@^^f^s^fcr^-x^<[lI^(T^s^5:mv^5^:. n#fj£-c 
oyx-ims. < m - 1 vx-z & . 

[ 0 0 5 0 ] 06 ( d ) fcS-TtOJi. ffl*te#ttSr» 
-3ffi3K t'-^^7° >J v * (PBS) 47k7 , yXi>48£l' 



7T-jSfi¥gftl— nfftl 9 tSft^*l^-if3fe2 2 
*4Ht*4J:3fc:l/0**. aSfffi#V- 9*3C1 9<0 

& i o k » ifTfib'-A^r y •/ ^ 4 7 tr» 

*nffc«SlfcLTa«fflffi7 , 5^f-»^*7T'f^-4 
0fc»£3fl4. Sfi¥®«cl^-if3K2 2li7-7 

x^-x^3fe7 rjrt-ommmxunmmzz^ 

••/^4 7T*R*f$tL, $A.l'ryXA4 8TS:W§tlT 

zmTx-gftztLh. 

[0051] CtfMftftt J:*itf. EIWIffFOJ: 5*«t 

fcsen^fcv-ir* 22k £#snri> ; t & . 

[ 0 0 5 2 ] 06 ( e ) KSrffcOH;, fii7fct'-A*7 
'J -r*4 7 £ryXA4 8fcflBBPRitR4 6£l>>XgS 

[0053] ifl>KBSeiWf , BttfflBftW*^«*8r 
«itk&& kktfc, fll3WfllK4 6trfflv^i^fc* 

E6 (d) ^^rio, i i j*<eara i mwici/-irafc 

2 2*5BfcSHF-CSE*-C*4. 

[ 0 0 5 4 3 ^rfc, jlflwaKltCSLfcl'VX. B»Nfi 

kLT#7X. 5lfi ! JWJW>ftt»]irCjS»Lfct.Wfcffl 
^iztifiX'ii. 

[00 5 5] (mifa<nBB5 ) m5<r>mm<r>mmt ix 
7t#BauTi»»ti. 

[00 5 6] 07{iSiS^(7)^S4 1 l±{^a^OTU 
^f^HcV— f 5 1 

-?mm&-tm**ix^h. 

[0057] zmmt, 7 w 1 1 . 

i*it«MW*SiaHK»*«4 1 1 k. S igHKOdli 
4 1 l-e»JfiSftfcvf^nS5-20kTM3Biaf 

^ 5 2 k jj^wtsiiftssBBar* 4 ' < ^- v 3 o rt 

fcW)^, SffifflTU-^ U>X4 9 kgfifflrv-^ > 
>X5Qisttfy*i?99A,3 1 1 ka'-fcftSii*^ 

=5riJ. 5 5liSftT^-f^*U-f^ 5 

6««tri"f j mwici'— mx-h*). sis« 

tfDfi«KtB»HIK' I - V5HWHIMW)[ii»*qiti6«#i 
[00 58] CLiO^ri. TU-f^#:^— f 51t« 

■L^aiaakru-fsBiaRTs 2fc«BLfc58«a8 



C 0 0 5 9 ] £0>m»fcj: 0 . /J>8W>3K£artS>*-/U 
[00 60] (ittfcOJg?g6 ) *60£ft0»B!ll!: LT 

[0061] H8liSiS«CO#a4 1 2 J:KWW>7V 
-f a H»f*tt'— 9*5 lfc7W58fc*P5 2*«aU 1 

? x*v?%yT4 ><- 4 o 

[0 0 6 2] i^fflitti. 7W¥gftv-^5it. 
£il£fg»t?>Sig«<0&£4 1 2 fc s Si «&<0&Ji 
4 12TJWR3fl*r7>r?n59-2 0i:, 7Mg3fc 

*?5 2axxmmmm'i -vsewgwfwEWs 7 

^4 4fc8»3*ifcfcW*4. 5 5USH37 
W ¥**l/-ir#, 5 6I4W37 W ¥3K*U-if3£ 

tmx-mm-hzbtfx-*h. 4fc. *im*u— f*® 

[00 6 3] iwBBttJ:"). HTOflUtiOS^K/h 

[0064] (HJMJ87 ) fcfc, iwaeawi^K 
U. **0*«7W¥^l'--ir*5 6fc7MW 

#V— f 5 1 fc*H6U:7M»KSIH s ' 5 2V%ftt h 

ioo6 5] H9 (a) «*ai±. mm-42im^ 

£06 (a) M^Scoii. a 

^fcT'SbS. i*{I7W^#U--fft5 5 

fc3HlTW#»*l«'-ir3e5 6i:{4H6 (a) ofci 

4¥*#U~f3fc5 6oaaWStv^CJ: 9Eli«&74 2 

[00 6 6] 19 (b) <0*§£<±, flBfc*n^?i»4 5 
*fflv»fcH6 (b) O^kHtKfiST**. H&.&<0 

*#fc!&«*IrC&4 3SS7W 

v*K5 5 fc5Hi7n*ww*i/— ir*5 6b 

ii06 (b) ofci«TllWl,«:HtJIDlT5MW*. 
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ZVM.. #Sfi7W^ftU--fft5 6<7)&«?)5t^ 
MLT3M7M W*l/-lf3te5 6«Mtofc4HIL 

r * ti*tw9xa&- iztm-t h . 

[0067] fcfc. 06 (c) -e«HHU:i:RtJ:5te 
09 (b) KflBmTHKfcffltSCfcfcT**. 

[ 0 0 6 8 ] 09 ( c ) fliftt-Axry 7 

?4 7fc7'JXA4 8£fflltf:06 (d)Ot«tfc. $ 
feC7 , yXA4 8«tt«CS»f«HF4 2ti6ftltfct<0 
d^ltittfO^i. 06 (d) TWBtfcfcH 

tararaaMtrM ^mfrv— f #5 5 fc»i7W¥ 

[ 0 0 6 9 ] 06 ( e ) TI$fflLtzbmmz®9 

( c ) izmxmnmmx , feiaiwfeiw & z. 1 t> 

[0 07 0] (HSM&8) »8<^3te)»!BtUT 
**• y ? jt7 r 4 A- Sr a- •/ 7— y-oa® tit LT 
*¥te«SH-4 W&0 1 0 tzm: 

[0071] zcommi, m5cr>mmm\bmmix' 
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